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[AH#g] ^6IS£!AH 

[3EI^] ^61 
[^£1*1] 

[XilS^XH 2003.03.17 

[gfssi ssi ch eiioi 3>i 5hnf ois ^§ sai mx\ 

[g*92| S^SSJ] ARRAY SUBSTRATE AND TRANS-REFLECTIVE TYPE LIQUID 

CRYSTAL DISPLAY HAVING THE SAME 

[39] #&S» ^*]2|A> 

1-1998-104271-3 

[CH£|oi] 
[£ g] 

[ CH E| oi 3 H ] 9-1 998-000230-2 

[Sl^gJi^Ss] 1999-030203-7 

[&sxu 

[^921 S^S^I] KIM.Jae Hyun 

[^&Je^&iS] 711124-1683524 

[?aas] 151-811 

[^1 /HMB8AI BQ\=P- gSMOS 41-291, 3/3 

[^31 KR 

[»sxu 

[&92| S^SJI] JANG.Yong Kyu 

[^eiMSlS] 651213-1450912 

441-390 

[^^1 ^S!A| 3<H^ 1314^X1 ^glBJ]0mm. 

124m 1203 S 

[^3] KR 

[»sxn 

[^§5| 3fs;i] KIM, Sang Woo 

[^SJe^&ls] 740201-1899110 
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[?3SS] 442-370 

[^^] ^siai mmm ^am^om^. 138-203 

[^^1] KR 

S^fiJI] LEE, Jae Young 

[^eis^&iS] 750719-1046516 

[o^gn^j 121-882 

[^^] AHM^^AI Dl-S 1 ? SS§ 427-8 

[^3] KR 

CHA.Sung Eun 

821004-2912513 

656-805 

g&ys ^ m ai Ai^g ei^xfohife 213= 201 

1^3] KR 

mmzi *ii423E°i ^§oii sjshCM w uoi iasLm. p 
^ (en 

[?|gfiS] 20 a 29,000 8! 

pftfiasi 47 b 47,000 a 

02 os! 

[£JA^^?S] 0 H OS! 

imm 76,000 a 

[S^/HWl 1. 2^AH- SAH|AH(£S)_1S 
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[-£-<*] 

^^\7\ 7flAl^Cf. O^o] «>A>^ i^^l o^^5j sMl ^ 

°11 ^£|<H *}<?!#-l: ti}A^>^ aU} <$q^ 9±^-$-^r ^ 
£ 1 

#¥4, -SL^, ^}#, e^J ^ 
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<H 31 °1 °1* tiVAf-i= jzf^ on^J ^-^1 {ARRAY SUBSTRATE AND 
TRANS-REFLECTIVE TYPE LIQUID CRYSTAL DISPLAY HAVING THE SAME} 

-£ 2^ ^7} *V £ is] ^cJaJ A-A'-^-S. ^£01 14. 

£ 4a ifl*l £ 4dfe £ 12] «>A>-^-a4^ «*;$} s^l #*l<i] ^fla « 0 >^# >i 

£ 8^ #7l *V £ 73] a>A> fs} ^1*V 

£ 9a ifl^l £ 9d-cr -#7}t& S. 6^ a_VAf-^j2|-^ &X\ ^ « c v^^- ^ 
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£ 10-8- £ ^°\] ^ ^ <U¥- 1U>^^ o^^m. ^ 

£ 14a £ 14d^ ^a}^ cfcy:^ afl^-g- ^^^ 7 ] o^V £^o]c|.. 

100 : <>M|o} 7l^r 119, 120 : sj-^l 

109, 409 : 7flo]H ^ 142, 150, 450 : s[± ^ 

145, 470 : 160, 460 : 

200 : ^S] *£b\ 7}s& 210 : 

300 : 



67-5 



1020030016477 <£*\-: 2003/4/7 

#4 °1» 5^ ti}A>-J= ofl^g ^ofl 5Jo]cf . 

<22> ^til^o.^ <^.^ .<3(MTN, Mixed Twisted Nematic) 3.^ *l|-g-*Rr 

^ a^l ^ ^JL^H «1^4 >$*H3, ^ ^ ^ g£r 

£ Stt^oL, °-J]^ yfl^o] H^^H Sl<H oi 7 l nfl^l ¥4 5.= ^ ^-f ^ 3g 

# ^<H1 ^*fl ^33^ ^^o] ^ch|^^ cj^ol oicf. ojafl ^1-71 MTN -E-JEL^r 

90S ^ tifl^ 2=°14. 

<23> ^-7] MTN ^cH3^ ^^^7] ^*fl Qfl^# H^iHA]7l^l ^ iL2.*H^i 

Hfl^ 2.JELS *fl-g-*KELS.*| , ^4#^r ^o^m^. 
<24> ^nj- a o v 7 ] ss.xl^^ <2\% tifl^ 2.^^ ^-f , WlA} <$<*d\] nfl-g-*H^ ^7^4 

And &<>1 0.13/an^lJl, ^4 Efl-g-S}^ a^^l And 0.26^1 5} # 

<&«J 0.078^ ojyj-^ ^t( An )|- *fl-g-*Hr ^^Ml ^-§-W3, #7l cg<*ofl tfl 

-§-*Hr ^I^^r 1.7^nc,]ji ) AV 7 ) ins}, o^ofl tfl-g-^Hr € 7 J£r 3.3^ £]^o) *bt}. 
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<25> #4 44 ^4 ^4 ^4^1 ^ & flol 71^1 ^^1-711 5Li4fe -fr 

-f-^fl 4^. 4^ ^ V £^ ^ ^ 4*1^, #71 4^} 

<*4 ^4 <£<*4 ^tH^Htt tifl^ 2H^°S ^efloj ^71 oil W^TT 51 

4(Disclination, 4^-I-5lMH4) ^#4 Hefl^ vflufl «^ 4#ofl 4*fl 

s^oMl 4#ol 4-0I-0144, j=4 ^e^e al^ol 444^ £-*)14<>l 5^. 

[^o] ol- Jl^> <5}^ 4*fl] 
<26> oH 1^4 71^4 44^ °lSltt ^3 ^-^1^* «fl^^>7l ^tl ^i, 

fj-^4 s.^ o. q.^ ^ 4^ tiVAV-^jzf^ ofl^ SAl #^dl ^fl-g^ 4#-g- 

4 714^, ^4 ^HHl-iH Wl-irl- ^=#4714 714* Xl^Kr 4°1^. 

<27> ^4 4= Ja.;*^ #44 o^lol 714* 4^ tiV^I— f-4^ X4 

#4-1- 4^*1-^ 4*14. 

[^<34 ^# g| 4-g-] 

< 28 > #44 4 1^4 -=-4* 4^*}7l 314 *>43 4^E <H3H 714-^, 714; 

#71 714 $H1 XI 1 4^°-^ *g#^ 4°1H. 444 ^2 w 0 HK°s. ^#4 eKH 
4*fl ^4^^ ^^Ml ^#3^, #71 tIIoIb 4^-^-5.^-4 <?i#^ 711 444 #7] 
4^1-^-S^-bI 444 ^44, #71 i^.^ 44°-5--t-e1 ^314 

#7l jelei14 444 444 4^ 4^; ^ #4 4^ 4^- 4 
7>44* l>4^}r 44 ^4 ^#-8- ^4^71^ ^4 <3^-a- 
4^*>Ji, #71 ^4 «3^H1 #7l 4*1- <^^4 <«4 44 <3<^H4 #71 ^4 

4 #4 4^-4* 01^0144. 
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<29> Etth 4V7l*V ^gS] c^a SLjAja. ^*> 7 j <$i& ^uJ-S) ^-^^ nj-^. alA>-^ 

71 *fll ^fliLl} ^£ *fl2 ^ ^l^Rr #JjL 71^;; r£*><4, 

-^■71 -^3l<?i ^4 &± ^7) ^ $H 

A oM 7]-<g^ «>A>s>^ >LVA> cg<*5}- AV 7 ] oj^#-§- ^-4 A] J=;b}- cg<^ o. 

^4 ^crfofl *j*Kr ofl^l^ o^a. cg<*ofl^ a o > 7 | ^ cg<* o.^ e^s, a_U>^ ^ 
ti l*>^ ^ 71^;; ^ ^71 #J=L 7l^7_Hl ^ ^ S] 5] , ^- 7 ] tfU} <^<* ofl tfl 

-g-*H *f| 3 if ^SlJl, ^"71 ^4 ^^ofl cfl-g-^H *))4 <§>8^ 

<30> ^-71*1 -g- Cf^- ^-g. Aj^^l-71 3R> 4^ <5>44 jL^lofl ,4= ^A> 

-¥4^ s^i $»^#-g- *4^Rr Sl^r 4<?!#^- ol-g-s><^ Sj-^g- 

4^€3H*Rr ti j-A>-^^ ofl^ iA ] ^ofl ojcHA-1, 71^; -#7] *U 7^ ^ofl 
*fll 7flo]H Hfl^A^^Ei TflolB ej-olsl- ^2 « 0 >^S 

tifl^^Ei <$^& ^O.^ H^-Olofl o^sfl ^43^ <3<*H] ^A^ ^o^^l ^7>; 
#7] i^Hl ^44 ^eflo] ^o.^*^ ^-i ^ Aj-7] ^ <$6\] ^ 

^4<H ^-71 4^^* ^A>*>^ tilA}. ^^Jif a o v 7 ] o]^^ JfLj^ 71^ Jf4 <3<*j# ^ 
^*>J7, Aj-71 ^4 ^ofi ^*Rr #4 «VA> egcdo] o^o] <yj=L c^^^Ai A o > 7] ^ 

<3i> Stl:, -8-71 tb ^- ^-^^ cf^. ^^sf7l W *fM-4 14s. 
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°fl *Dl 7fl°lH e^-OljT]- »]2 Hj-^rO,^ e).6loj| 0}*j) 

<^«ofl ^sjji, A o v 7 j TfloiH °.^e1 <£#^S Tfl °1H #7} ef<y 

SL$.^&\ ±ii #^4, #7l oj^sl eeflo] ^^-o. 

di*}; #7l ifl^J §J 7l# $H1 TfloiH *£<£^; #7l 

^l^; #71 4l7> ^ 5^ ^ ^^1-711 ^^SlJl, #71 ^4 

tfl-S-*>^ #71 TflolH ic#Al7l^ ^-7l^<?l^; #71 -fM^^ #«- 

#7l cg^oll 1^5} ^ ^nl-; ^ ^- 7l ^ ^ ^oj| ti>A> 

¥4 ^^1^}J1 ( #71 aU> c£<*jo) ofl^^Bl ^ ^ #71 ^ 

<3#£H #71 sj-i 0^=} ^l^^l^-. 

<32> oi^*v ^va}-^^ ^ s^l #*H ^*}^, °-fl^#fil *m ^*}^ & 

<33> ol^> ; ^JjL^ i^^- %V2.^ ( ^ ^j^Tll ^^JL*} ^-Cf. 

s^SLS^, ^-§1 bJ- no ^ ti>A>-^^ ofl^ KA] #^1^- 0^0] id 
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(109)4, 43 lJ-^o.3 7>3 *H<gs|fe iii eKl(119H 

^ <g^°ll ^71 7)}o]^ 109)0. 3-^ TflolB 

^(110), #7] ^(119) 0_3-^E| o^Hg i:^r±i ^(120) ^ #7l ±3.^1 ^ 

■^•( 120) 0.3 ^-Ei ol^s} j= B flo] ^^-(130)# ^ i7}(TFT)4, #7l JELEflo] # 

^-(130)4 <£^& 2}-^ ^(150)4, A o v 7l ^ ^(150) $H *§s§5\°] *}<£%^r ti_U> 
^ ^> ^<34 9^^3-8: -^4^71^ -f-4 HL^ ^4%Kl45)^ ^^JI, #7l 

hVa}- <3<*o} ofl^cq ^ <g^6fl^ #71 ^4 <3<*o.3 ^-7) #^-(150)4 

^3 ^}#( 160)^8: ^wl^. 

^H, Aj- 7 ] ti_VA>^(i60)^ ^71 *U> c$°)6\} cfl-§-*>^ <^^oll c^eflo] 
7l^ol] tgA^ ^^(cj^AD^ ^HJ J73^H ^-4TO45)o.3 

°11 T^l^ A o V 7l €^"(150)4 M-is], ^^d\}*\^ 4#7> ^r^^Ai J± 

nfl, A oM afl^sM: ioa] «J-%1:0_3 Ei« 0 i ^e)s>^ 3J0.3 7]-^*>^ ^7} ^-4% v 
(145)4 *>-fi£4 ^^ofl <y^<5Rr aVA). cg^o] ofl^oj ^ ^<*HH ^"71 ^-4%V 
(145)0.3 ^^-S]^ ^als]^ #7l #^-(150)4 ^Sl^r ^-1: -5L*1*!:4. 

<37> £ 2~ ^-7} t> £ 14 A-A' A3 ^^*V ^r^£o]c|-. 

<38> £ 21- #2:^3, -g- O^AHH) a>A>-^4^ ofl^ IA| 2= gfl 

<>1 71^(100), ^ei 3gEi 71^(200) ^ <He*M 71^(100) ^ ^ ^Ei 7l#(200)?_V°11 
^#(300)* 

<39> 4> 7 ] o^)oj 7l^r(100)^r ^ 7)^(105) fl°fl 7flo)H ^i^-(llO), ^"7] Tfl 

°1B ^(110) ^ ^ 7l^r(105) 711 o]h ^^^"(112), ^£^#(114), A 

67-10 



1020030016477 ^^ 2003/4/7 

^ ^#(116), 4iSL^ ^^-(120) g J=efl?J ^^(130)^- S^Kr ^>(TFT)^ 

, #7l i^^l ^>(TFT)1- gJL, #7l JE.efl°l ^^-(130)^ ^yv^ 

711 -^-7]^^#(140)-g- if-W. ^7lA^ ; A o > 7 i o. 7l ^<g* ( 140) o 1 a^ofl^ ti>A> 
S-sr-8: 7l ^ tg^Rr 3°1 ti>^§>rf. 

#7] c^eflol 71^(100)^ #7l -fr7]^^^(140) $H <8*W 7fl^£]c>| 

*fll ^^*(141)^r -g-sfl #7l J=Efl<y *iq-(130Hl n± ^^-(150)^, #7l ^ 

i7>(TFT) ^^11- 71^^*1 #7i^cm-(l52)^, ^?i^<a^-(152) ^ 

°ll *8^€ ^>^-(160)-8: If5}2, #7l oVa>^( i60)o] igAj-g ojojj*. ^ oj<*o_ s 
^Sl-Jl, a o v 7 i tiU>^(i60)ol *l^-g ojo^ ^^(U5)^-S. ^tb^f. 

#7l S)-^ ^(150)^ 71^ Oj^o] ^.4 ^O.^, oJ-^A].^ 

(Indium Tin Oxide : IT0)°|i4 ^^2^ (Tin Oxide : TO) °J^- d V < d^:^-€-( Indium 

Zinc Oxide : IZ0)°1 °l-g-^i=h #7l Sj-i ^(150)^8: ^^^-7l 

o)#o\] A o V 7l i7V(TFT)S-^-Ei Oj^ 7^ ol^S]^ oj^ofl |£S| J*|H E] ttfl'^ 

^7H, ^7} ^^(160)^- #71 ^^^-( 152 )o 1 Aj-tL ojo^^ ^. 7 ] ^ eg 

<Hl tfl-§-*Rr <8*H ^§^-4 ^1, #71 «U> <3<*o} ofl^o) ojJ=L ^ , ^ #71 

^*Rr ^1^1^ 'S^H #71 ^-4 <$<*°,3, <^ ^ol(I) n>3. oj^o] 

-E^ A oHH^ #7l a>A>^-(i60)4 shi ^(150H #71 #?J- ^?lsi-(152)o11 

ol^£]o] ^7l^jO S ^ o_ JEAl^cgCn^, a o V 7 | ^^nV( 152 )o] oju. 

1- ^71^ ^ 7 ) aVA>^( 160)^ sj-i ^(150)* <rS. SU# 3Mt=K 
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A o v 7l ^e) €3 71^(200)^- ^ 7)^(205) $H R, G, B ^± ^ 

^5}-dL#(210)2f, #7] #3fl nflE^^s). # 7 j A_rts].^(210)-g- iLJl<5}7l ^ *fl 
5L5L€ iL^#(D)5LAl)-i- SL^cJ.. 1-^, ^-71^1 DflH eJ^* o. tg^sj-xl & 

-US *I3«Hr A oM ^]S)-^^(210)1- *lS O.^^A]7l^ w o V ^# **fl nflE^^ 71 

^* -¥-^^- *rS. 5W. i&th a o v 7 ] jijr^ as, av 7 i on^^ooo)^ e^Rr 

tb^, A o v 7l 5fl^#(300)^ ^-71 o^eflol 7l^r(100)4 #7l ^ 71^(200)^1 

U^^M, ^-71 <H3H 71^(100)^1 ^(150 HI ^17>£1^ ^^uzf ^-71 ^al 

71^(200)^1 ^ ^f^l^lHl ^17>51^ ^^Hl -§-#*H ^ 
(200)^ 3-fr*Rr 7><?1^-* 7171M-, #71 ^%>(170)* ^-f}-*Rr °J^^ ^--4 

Al^lt}. #7] <^fK300)£r HVA> ogrt^ ^- 7 -| € .^^ (141) ol t§a^ cg^ofl tfl-S- 

^ ^^#31-, A oM ^.^^(i4i)oi ^^ofl cH-§-§>^ -^^4, -¥-4 ^ofl 

^7lA^ ; AV 7l SBfl^( 141 )ol ^Aj£} Cg^ofl rfl-§-^ ^#<2l H^.g- dlS . ( Aj- 

71 ^^^(141)ol nj^Aj^ cg^oH £fl-§-*Rr ^-g. d2S . ^$)i5}51, #71 ^Hf 

3K170H 3]-€-*Kr <^§^ d3SL£. n, d2<dl<d3^1 aTi* ^tbcf. 

m-iS], a o > 7 i oH^f^-g- ^Aj^ ofl^w.^ #^1-^ An°S *>JL, -g^-g- 

(St 1, #7l ti>A> <^^# a o V 7 ) e^#°l ^^Utt #71 -B-7l^o£#ol nl^^ 
51 J2.5L «^#(300)£: Andl^l ^Jl, #7l n]^Aj^ <g°Hfe ^cf ^ 

^ ^1^1 -fM^f^l ^#515.5. #7l °-«^#(300)^r And2S] s.a^ o. ^ Vjl> Aj- 7 ] ^ 
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A ^^Hfe ^ ^13 -fM^f^l *g#£]jELS #7l ^4 cfl-§-*Rr ^ 

^(300)-^ And3^ SHftJ-. 

#7l ^> ^4 ^ofl cfltb ^-s-g. #7l <^^#(300)-i- ^#*Rr 

^ ^*}u} # 7 1 ^^#(300)^ #£}■ °J4±d\) ^f-o) 2:?i oi] ttj-ej. 

-8-71 «}A> Cg<*ofl Cfl-g-^ ^7^( d2 )^- 1.7^ J£t} Sj-Jl, #7l ^ofl cfl-g-*} 

^ M(d3)^ 3.3/zm iiq- ^ a>aj-3i§l-cf. 

SE^, #7l ^(300H1 ^wjs]^ ofl^^. u]o]a nfl^ ^ 

5} S^iS z}-( tw ist angle)# 0S.S. ^ 31 tb^ . 

5=^#<i1Hfe #7l E^iB 05LS. ^^l*>7l JH«flAife #7l o^H 71^(100) 

*H ^13^ Hfl^(D]£Al)^- o.4=- « c v^o.s si is ^el^ji, #7l ^ ^ 

Hi 7^(200 HI Ufl^(til£Al)^- #7l ^ ^ ^o] ^ 2 S 

^ y oH^s ^5l*m ^-i- #71 tb 5i«j « 0 v^ofl si^fl 

7\v\-^ *\)7] ^^o] <g#^£f. #71 c^eflol 7l^r(l00)<Hl ^l^ nflU^ ^ 

^•Br ^ *^°.3. a>}31, #71 2j5| ^B) 71^(200)^ ^tilsl^ «fl^^Sl wj-^t 
* -r-^ H <^°-3. *Vt^-^ #7l ifl^ ^7KTFT)2Rr ^ ^1^1 <§^°1 <S#€ 3Hch 

°1#°1H^ #71 ^eflol 71^(100)^1 #71 5}-^ ^(150)-8r, #7l 2^ ^Bj 
7^(200 HI ^^(^1^1)# ^#^H #71 <^fK300) °<m?Hl #3l-g- ^7>^> 

^ y o v ^-i: ^^*>^^q-, #71 ^ei €^ 71^(200)^1 ^-f- #^H§^ ^^l ^ 
-f #71 <H3H 7)®4\ ^^#^1 *15L 4^- ^-g- ^]7>^ ^ #71 
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<51> £ 2Sf £ 3* %^*>^ , ^"71 -6-71^^^(144) $H1 «8>833r ^>*(160)^r 

<52> w}<4 ^o], #7} ^#(300)* n^}7] ei^o 1 y o v ^l 3-§-*H 3=4 

<53> £ 4a £ 4d^r ^oM^T £ IS] tiVAj--^ jzf^ 6B ^ S X| ^ O} ^ ^ -g- ^ 

<54> £ 4a* , ^l^ ^2] *i<£ ol^^l 71^(105) 

#(Ta), Hl-El-^-(Ti ) , -i-BliUfflCMo), W^CAl), 3.-§-(Cr), ^-bKCu) SEfe 
^ ^ t^gr, ^-i: sflB^^H 7>S. ^S. 

w<KK°S wflls]^ 4^ TflolH efo](i09)5zf TllojB eKl(109)A^-Bl tIMB 
^(110)# 

<55> JE^^Hl iAl^l^ ^^1^, Aj-7] TflolJE ^^-(110)# *g>^ nfl i£&]*l 

e^o]^. 3 ^^^ JL> a> 7 ) TfloiH ^(110)-§- i^-*Rr 71^ ^ofl ^ 

oil of-M^ ^5l€- 5V ^ SI ^l^-(insitu) n + ^^^i *Je|-S- e[f sflE^s}-^ 
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Tfl^lH *J<3^ 6>2fl<^l Tfloje ^^-ol ^^^j- J=L«- #ofl y>£^# ^ _Onl ^Mf^g- 

o]^, £ 4b oi] a}^ ^-o], s. 4 a ofl ol*V ^€ 7^ $]ofl 

^#(Ta), ^^-(Ti), ^i±3K Mo)( ^nl^(Al), ^(Cu) ffife ^€ 

(W) -g-^zj- ^ cf-g-, 3flE^§l-^ ^1^-S)j7 

7>S a o H>0.^ Bfl^S]^ ^^(119)^ ^7} ±3.^ E|-Ol(119)_OSJfEi <£#^l ± 

SL^ ^(120) 31 ^7} ±SL^ ^^-(120) o.S-?-Ei t\ti o^s} ^eflo] ^^-(130) 

°|<>1, £ 4c cHl u>^- ^o], #7l 51 4<Hl ^ ^ofl e fl 

3.^ -B-7l^<^^ ^is}7l) ^^*1^ ( ^sqSr ¥ 

^ ^^Hl tfl-§-*Rr -6-71^^^- ^ JEleflo] ^(130H1 nfl-g-^Hr -fM^Sj-i: ^7]^H 

27fl^ ^ ^slji, ^ o]e e^-o](i09)2f s&7) £}-<?]( 119 H ^*fl 

^ ofl sj-^ofl sj.^ *I^-(142)-g- ^!^?>\7} IT0#^ ^^>JI, #7l £ell«] 

(141)4^ 7l^g#£ ^^#(141)* ^fl ^"71 IT0#£r £3£*V ^ #7l 

D fl ^ tfl-g-^ ITO^ ^T^Sl^- 5flE^^- nfl Sl-i 

^ ^^5lJ£^- ^ JZi^- ^S. 91^. ^ 5^1*1 xxfl , #71 5Bi ^^-(142)4 

119)-^ iL^^ <%<*o] 3^5^ 7^(11 )«- ^7} *}5L^ ^#*Kr %o) 
til^^-Jl , #7l 2)-^ ^(142)-4 711 °1B &|- < ?I(109)^r -2.^5^ <^^ol Jl^sj.^ 7l 
^(m)l- -fM tlSLMr ^#*Kr %o] wl^^cf. 

^l^H, £ 4cH 51*1*1- £o] t #71 Tilole E}ol(109)3l- #7l 4i5Li &|-<?](119) 
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(160)*f|fe «1-A> jL^-# ^o) 7 ) S$f% &t£o] ogj^l ^^-oll o^*} 

<^ #(162)21- ZL^-ti(164)7V \Ett #7l 160)^ <8«H tfl-g-*H 

<59> ol^-oflA^ ^y] TllojE ^^^^oll- # 7 j ^.O ^ ej-olo^ ^^)^^oj] o| ^ 

*>*1 ^ , ^I^tt #7] TflolB e^lM- e}^14, ^l^m sj-i 

<60> AV 7 j*V 7 j^ ^.^o. flSflA-^ #71 3^ ^^J- TflojE S^=r #7l 

3*4l ^^-Sf e)-Olo] ^L^BJjS]^ cg^ o. ^^^^Tjuj- *fl7i*Rr w^-g- ^ 

4^ *>7l*Rr £ 5a vfl^l £ 5(H 51*1^. 

<62> £ 5a vfl^l £ 5d^r cf^- ^*HH tcj-s- tiVA>-^-2|-^ on^ g_+] ^-^^ 

*HS y o^* -M^^>7l ^-§1 # I TO ^d&* ti>A>-^^^ ojl^ £A ] 

#*l-8- <H3H 7l^r# ^^4. 
<63> ^S) t #7ltt £ 12f WlJ2^- nfl -g-^ ^ ^.^ofl tflSflA^ 5=l£ ifli* 

-t-^W. £ 5a^4 £ 5b ^"^-^r ^7]t!r £ 4a^- £ 4b E.S. zl ^ 

<64> s. 5c# #71 7iHH el-<y(i09)2)- ^-71 £}■<?]( 119 H £|*fl 

ofl S^ofl s).^ ^^-(142)^5. ^l-g-s]^ IT0^-§- *§ # Jl , H.3flo1 ^^-(130)4^ 71 
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^€ *(141)-i- -f-sfl <£^.*):^. #7) ITO#£- ^ ^ 3^ c$o)6\) cfl 

£ H£t ^cf. 3g^ £ oil^ nfl, #71 ^ ^(142)2] a^)^^ #71 

^-^(119)^ ^ajsH ^"71 ^(119)31- JM^£)*1 SHr ^ 

°1 w>^^W. 

°H, £ 5<H 5L*]*Y ^o] ( #7l ^HH ^(109)34 #7l ^o_^ 5KK119) 

ofl ^^tt "A ^-S-^ ^^H W^(i60)* ^^*Vcf. ^7} tiU}# 

(160)^1^ «>A> J^-g- ^Cl7l $m &^o) oflti^l ^-7l^<^BVSl <£^-*} 

<*| #(162)2}- ZL^-«.(164)7> ^^^4. ^ ^. 7 ] ^^(160)^ ^} tfl-§-*}<*) 
^7} <£#£H ^°\] ^I^tt 5Bi ^(142)^ 

<67> £ 6 o. ^g^, ^-^o) £ Cf^. ^Aloflofl ttf^ Oleflol 7]^ 7l^(£^«iS 

^l(419)ofl s}*fl ^^I^tt ^^£lJl, ^-71 TflojE e)-o](409)^-S.^-Ei Tflo] 

B ^(410), #7] 51-^ (419)^5. -Y-^i <£#^i i^.^ ^(420) ^ #7l 

^^(420)°-S-?-E-l c,]^^ c efl o] ^^-(130)* ^fl^J ^KTFT)^, #7l =efl<?] 

^^-(430)^- <S^^1 sl-i #^-(450)4, #7l s}-^: ^(450) 3H1 7}<£%-^ # 

A>sr>^ UI-AV ojcdsj. o]^-^ 71^ oJ<* g:^ ^-^^-(445)^ o| s> Jl , ^7) 
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alA} o§ ^ ofl^o] ^ Aj- 7 | ^nf <£#£]<H ^71 sj-4i ^(450) 

<68> <«J7H, A o V 7] ti}A^(460)^ ^7} i£A} <$o3o\} cfl-g-^ ^ Crf ofl ^ A^ 5) J7 , ^ efl o] 

7l^} Hfl^( D l£^l)^ «o V ^ Jl3*M ^^(445)^5. <£#£H 

^fl, -8-71 wfl^^H: 10A] «J-^o. s 5^ ^e^Rr ^JAJeL 7^s>^ #71 ^ai|-%V(445)^ 
^^4- -Mh^ Si^SHr «b4 oll^lsq <^ <3«H>H Aj- 7l ^^-(445)^3. 

^^-5)^ *HM1 ^13^ 3h£ #^-(450) -4 ^^51^ ^J-g- 
<69> c 70. aV 7 ]*V c go} ^uj-Aj B-B' ^^^r 

<70> £ 7* ^-Ssf^ , 2E 4€- ^*HH ^V-^tg oflAj S A] 

<H3M 71^(400), ^ 71^(200) ^ <H3l°l 7] #(400) ^ ^ ^ 7l#(200)# 

°fl ^#(300)# i^t}. 

<7i> a o v 7 ] ^eflo] 71^(400)^ ^ 7l^r(405) $H TlMM ^^-(410), ^7) Tfl 

°1B #^-(410) ^ ^"71 ^ 71^(405) $H ^^(412), ^-£^1^ 

(414), $L?) ^#(416), ±.SL+ ^^-(420) ^ J=efl<y ^(430)* i^*Rr 4i 
7V(TFT)^-, #7] -ifl^ 4i7}-(TFT) ^ #7l Tflol^ ^^^(412)-g- g^L, #7l # 
^•(430)^ ^*(441)* ^-Sfl ^#a]71^^ #7_V^<g^(440)# 

<72> StV, #7l °131 0 1 7l^(400)-gr ^7) ^^^^Bi-(440) 3H] ^£)JL, #7] 

(441)-a- -M #7l ^Lello] ^^-(430)^1 ^^S)^ 3^ ^^-(450)4, #7l i 
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A3 ^KTFT) ^i^l* tH^*}^ ^ofl tfl-g-*}a} ^^5lZL, ^ °§*H tfl-g-*} 

^ -B-7l^«^n1- (4 44)4 ) AV 7 ] ti>A> cgcdofl Cfl-g-^ ^-7] ^^^"(444) $H *g >g 

£ #71^^(452)3}-, # 7 1 #7i^o^nl- ( 452) o^ofl y>A}#(460)^- £^>Jl, # 

7] >£a)-#(460:H ^£ <3^-§- ^^^5. #7l «U>#(460)°1 *1^#£ 

^#(470) <LS. ^2}^. 

^1 , #7l ^(450)^ #7l i^^l ^7>(TFT)1- ^^^V M-^*l <8 «H 

S\B.S- ifl^j dti7>(TFT) 5-«oHl ^1^-cr «^#(300H1^- ^#3<?1 9}7}5\x] 
3rth=h =L2\B.S. S.^]o} #7l aVA>^(460)^ ^^iLS. a-^l ^ e> 

Jfofl ^tilSl^ 5}-^ ^(450 HI ^TJa] 7)*^ ^o}iy ^>(TFT) e u 0 Hl ^l^Hfr ^ 
^#(300)ofl ^#3}o_5. oi7>^- t SH}. 

tb^, #7l ^ 71^(200)^8: #7l £ 2<^H ^^*V t>><4 ^ 

#7l ^^#(300)^ #71 o]z]]o) 71^(400)^1- #7l ^ B| sgtf 7) #(200) ?i°ll 
<8^5)<H, #71 oleflol 7l#(400Hl <y7>51^- #71 7m(200)<Hl ^7} 

Sllfr #3H1 -g^*}^ #71 ^E-l ^Ei 7l^"(200)# Tj-a-^ Jf^^q. # 

71 ^34%(470)* ^-fr^ <?1^* W^ltl^h <^7l^ ; #7] <^#(300)£r tilAV ^ 

*W cfl-g-^ <3<^H1 cfl-§-*Hr °Jj^°.S zl-z| ^«-%v ^ oi J1) 

3^ ^f^r *]3. ^Cf. Aj- 7 ] oVA> ^QEjofl tfl-g-<5>^ ^^#51 

M-l: d45. ^^JL, #71 ^4^1 tfl-§-*Rr °-^§^ d55L nfl , d4<d5 



67-19 



1020030016477 °=}7}: 2003/4/7 

^*Hr -g-7414 #7i ^^#(300)^ <$^o\) %^ 3g<§.o) ^o\] aj.^ 

cfs^T.]. a o V 71 a> A > c^^ofl cH-g-^^- ^^( d4 )o. 17(m ^ ^.-^ ^. 7l c^oll 
cfl-g-^ H^(d5)^ 3.3*/m iLtf ?M ti>^-3l^cf. 

<77> £E*V, ^-71 ^ ^(300 HI ^I^tt jL£.*lvHi tifl^ ^S]^>^ # 

7l &x}2} z|(twist angle)* 0S.S. ^^l*lcf. #7l H^iS ^-g- 

Bl*KH, #7l ^E] 71^1 ^tils]^ afl%>^ #7] «c V ^4^ ##*Hr *fl2 y 6 > 

<78> ol^-cfl^^ ^-71 o^eflol 71^(400) ^ #7l ^ 71^(200) z}-zHl ^-f- 

#-§: 3^*H A o V 7) ^^#(300) °J7>^ « 0 V^* ^^sV5| ^-71 

<79> t= 8^ #7l *V £ 7^ h_U> oja^ jh^ cg^7j.o) ^^.g. ^Hjm £^o}cf . 

<80> £ 732]- £ 8 # ^S^, ^-71 ^-71^^^(444) $H tilAV^;(460)^ <M 

^x>l- gjl.*] ^J-71 ^-7l^<a^ v (444)ol P)^^^ <3<* , ^ ^4 ^<*j-g- ^a]^>7l ^*fl 
^€ #(145)S «3#3<H §].«.c,i ^^-(450)^- <&&&t±. ^-§1 , # 

7l*l £ 3^1 ^ ^-7} ^1-^(160)01 ^ ^^-(142)^- 
^.2.^ §iAi4, A o v 7l^: £ 8<^1 ^ ^ ^-71 ^1-^(460)01 ^ 9j#sH ^«.ofl 

^71 2M1 ^^-(450) ti}=Al ^^sflo) ^j-cf. 
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<8i> w>2f £o] ( <2»^(300)* tiflW7] e]U ^ofl ^-g-^H ^4 

%><H1 o]^^ ti_VAl-^ : (460)^ o)]*l ^s.^ ^w. ofl^l cgcd^ aJ- 7 | ^(145)^ 

£]*fl ^^£1^ ^f-4^S. <&&a]^ ^w]^ Sj-i ^^-(450)^1- <£^}7)H.5Ltf, 

<83> £ 9a# ^S*}^, -R-s]i4 ^ ol^o^^l 71^(405) $H ^ 

#(Ta), W^-di), l-em^CMo), ^nl^-(Al), 3.*(Cr), ^s](Cu) ^^^ (W ) 

^ ^ ^4?& SflE^H 7>5. « 0 H>0.5. Al^Ji 

t&^AS. tifl^s]^ tHr<>} TIME £}o}(409):4 ^olH £}-<?]( 409 )°-S^Ei 

7fl°lS ^^-(410)^- ^^cf. 

<84> S Al^>xl^ ^^l^, Aj-7) ^jolH ^^-(410)^; nfl ^Me^ 

2K1-8: 3 ^*>±L, Aj- 7 1 TflojE ^(410)* ^ofl ^Ej-S^ 

A o V 7] TflojB ^ C>2flo]l ^"71 7)1 olH ^(410) <>1 ^*]*V -^-g- ^Hl ^£ 

<85> ojc^ £ 9b ofl ^X\i£ t^Sf ^o], Aj-7] £ 9a0l l o)^. ^olfl-o] ^Aj^ 7]^- o^ofl 

^#(Ta), E)-Bl-^-(Ti), w_^l(Mo), ^M^Mai), 3.^-(Cr), ^e](Cu) SE^ ^^^1 
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(W) ^4 gg- =^ ^4*> 4°-, ^-4^ sflE^^H 43. ^£.5. ^l^Jl 

7>S. tifl<i£]^ 4^(419)4 <#7) (419)^.3.^ <S3HeI 4i 

jSLi ^4(420) ^ ^-71 44(420) Jl5L-¥-Ei 43 44(430) 

* 1P<344. 

°H, £ 9c°fl 5lX|4 44 ^-©1, ^7} 5. 9<Hl ^tb ^4# 0 1 ^4 7l^r 4°H 31 
^4 «<H^^ -n-7l^<a^-ar ^44*1 ^4 ^ ^"71 tIMH 

4<?1(409)4 ^-7] 4<il(419Hl ^sfl ^ £] ^ 4^1 ^ 44(442)^ ^4 

*>7l 314 ITO#-ir ^aJ-JL, #7] H.efl<y ^4(441)4^ 71^4 ^^#(441)^: ^-*fl 
91^44. ^"71 IT0#^r 4^ 3E3E*V ^ ^-71 pfl 4^ ^^ofl cfl-g-4^ IT0^4 444 

*H3\§« ^r5L Slol, ^-71 nfl 4^ <3 ^ ofl 4 51 4 -*f-g- 51X4 514. 

^4£°1H 444 nfl, A J-7l 5}-ii 4 ^-(442)4 s&7\ £.2-^ 44(419)£r ^.t^Sl^r 

4300* -fr4 4-E4 ^^Hr 3*1 4^44^, s±± 44(442)4 

^-71 711 °1H 44(409)^: .SL^^fe <^^o] 3^44 71 El (VI )♦ 444^4 <§-S*Hr 

7 A°) 4#444. °H ^-71 44(442)4 ^.t^^s)^ time 401(409)^ 44 4 
°1H 4^, ^ °14 4^°11 ^44^r TfloiH 4oioicf. 

°H, S 9cN £4^" 44 4°1, £ 9c^l 44 ^4#°1 ^4 7144 ofl efl 

*l^e» ^4 52 ^ 4^°-^ 3#*H -H-7l^<^4# ^44^11 * #4 4°lH 

44(409)4 47l 4 < 2!(419H1 4«fl ^44^ D fl 4^°H ^-§-4^ 444: 

(460)* ^444. #7l «]r4^:(460)oflfe 44 jL^r-g- ^°l7l ^Sfl S4°l oa^i ^3 
4 -B-71^^4^1 *§^6\] o^^H #(462)4 ^.-f-ii (464)7} ^^4. 
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<88> ^o], I TO aVA>-^j!f^ Ia] aU^o] 

*J=* ^ 10^15- *>5I# ofl ^<HH ^« ^-f, "-" " ^EflJL aVA^ 72f fgA^ 

4^ ^ M ^i-fr £fe ^ ^ ol Cf. 

<89> gc^j., #7lt!r I TO f2t ^ h_U>-3=:g^ an 3 a a] #*)^ av 7 | ^ 

7><2} = eflo] ^^-ofl <g^5]^ ^.^^aI ^7^ ^ ^^.^S. *>a> Jl#^t ^ 

oo> s_ 10^ £ H-^^i rcj-ej. ^4 ojcdcq oj*l cgcd^ o^bh^ ti>A>^o) ^ 

^^«1 tiVA>^ HAltVcf. 
oi> E ioofl £ai*v «>sf ^-o] ( 4^ ti>A]-^ a>}^s>] 

^71 SH^ofl tfl-f-SHr ti>A>^o) c^crf^ Aj. 7 ) J=^^-o) o.^»£o,l cfl 

o.^ tilA}^ JfL^V aj-^O.^. ^-Aj-Al^Cf. o|u|] Aj.7) tiVA^ol 

^ SAl ^X) 7} ^ HO fit #7) «>A>^ Ijpfofl ^H]£]^ 

^ ^l^-^-^-^Ei ^oHsKh I TO ^2:1- ^Cf 1 ^ -#7] S^Sl HlA]-^ 

o] cg^^ c^H.^ s]-«-o)) fH|£]^ Sfi ^^-4 ^71^ cg^^^o> ^J-cf 

<92> ol^5j f AV 7 ) ^-32f^-o^ ^JjL^ ^ -f^ofl tH-§-^ ^>^rSl « 0 V 

*^Al^ sj-^-a]^ h.^.^ £efl°] ^7H) r^) Ml c]^d* ^1^^- ^ <&jl, 

«A] ^7]^ ^ o.Cf. £th ^71 -^^-^ <5}-«.«i ^ ^^ofl Cfl-g-^ tijA^ eg 
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<93> g..g. S^^HHtt A>4 ^-4^ aVA]-^oj * -f^^ 2. 

^■*|, 0^0] 71^1 ^w]^^ nfl^sl «<J-^°r ^r#7> ^*HH i 2 X\ »^o_g_ x\ 

xM^HS, ^-7] Jji-Ji}.^ *>Y^°fl tfl-§-*Hr ^f^o| OJO^^. B 6 Vf6 S ^A]^l 

<96> ojnfl Aj-71 tiVAV^o] *fl-g-£]^ 5*1 ^ I TO #7) 

T 1 ^:* SHr^ a>A>^Sl ^°]5L °J^xr ^HlS)^ 5}-^ # 
^71^ o_^L <^^£]^ 0 > tt^. 
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<97> ol*^, #71 ^H^l tfl-§-*Rf &*}%S] S^- 

7^ ^ 5ft^. 

<98> i£tV, ^7) ^2f%Vol TspjLigofl tfl-§-^ tiVA>^-ol <^ ^ ^ jp.^ «V^O_^ Sj-^V 

Al 71^.^ , ^7l ^-4^ 4^ 3.^} Cfl-g-sl-^ ^^0) cg^o. ttj-^O.^ ^ 

<99> #^ SL^MHtt A>Z}- JjL^Kg- ^o}*}^ H>A>^^ S.^7f #71 

^-2f%VO.^ ^-^"Sl^ £A]^r>^ #7] tiVA>^ol T5}Jfl£ol Ojw. cg^ul^- aV 7 ) 

<100> £ 12^ ^o\) ttfef ^4 <*j<*<i) ^ a. cg<*^ ^^^^ tilA}^ t£ x^s. ^ 

# ^^^>7] ^tb S^ASAi, Oleflol 71 ^ HflTg Bj-^tol 1A1 nfl ti>A>^ 

HAltt^. 

<101> £ 12^1 5LAl*V Hl-iJ. ^-ol, £ CfS- 6\)6\] n}-s ti>A>^ ^Ufo) ^oi^ 

<3<3vflofl ^^S)ol cg<*j o. ^o^^ 7fl^» 3§-tlH Al-Zl- *§#<>1 ^JZj-^Kg- ^ $ 

Sfl Ol 7l^ofl ^WlSl^ flfl^Sl BltfJ « 0 V^ 1^ ^O.^ 

^Bl^JE-S., #71 ^-Bj-^ ofl tfl-g-frRr aVAV^ol o|<tf ^ ^%o\ 

<102> o|n)j AV 7 1 ti>A>^ol ^fl-g-Sl^ S.X\ ^- I TO ^2:1- ^Cf^ #7l 3^ 

€ <3^£r ^H^l ^wlsl^ ^ ^^0.5.^-El ^^S]o]£ ^U^N-, ITO 
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<103> °]^, ^-71 ^a.^ ^ 3f^^oll Cfl-g-^ ti>A>^ eg c*j a> o. H J- 

<104> ^^V, ^-71 SHjLig ^ ^<£°fl tfl-g-^Rr ti>A>^ erf oV o. ^ 

<105> £. 13-^ -g- ^tgMl 0^5+ ^f-^- <H^- 0_tih| HVA>^^ rc cj-^ 6\] 

<106> 5L 13<^1 £^1*1 U>2f ^-o], t£ cf=. c^ofl 4a WlA>^ f>}^o) ^ f>}^ 

^-g-^^r ^^-i- ^SLS. S}-^-A] 7liL, #7] aHf^l 

S^l 7> <t j TO ^nf^ Aj-7] s^l-s} aVAf^ol cgcrf.g. *].J=Lofl ^H]5l 

^ s\r±. ^^-o.5.-^-E^ ^^£lo| £ -?-ti]-*>uf ; U>Ej IT0 ^-^cj.^ AV7I wl 

Af^ol eg erf;- a1ol £ <U^±r ^o\) Sj-i ^d7H^ ^^H^ 
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<107> o] ^ ^ _ Aj- 7 ) ^%£>\ ^ ^HH^l cfl &*}&$\ 9$^-% «<J" 

7fl^A]7ls.^ ( Hefloi 2:7] ofl tq^emoi^^. ^7^ ^ OIJI, ylAfl ^ 

<109> °1^HH £ 10 £ 13<>1H^ Aj-Z]- ^Aj-o) ^^Kg- ^o]^ «1^^ 

<no> £ #^<?}<H] sl^fl ^l^f ^-i: ^4, ^<HH tfl^ U a) _ 12 a] 

^Htt ^ 10*1 tt o v ^ *l d )zW 7}$- -fHM^-S- SKl*}^. 

<m> £ 14a ifl*l £ 14dfe ^uv^jo] tiVA^o] tfoj^ ^= o. ^rg^ 7 | ^ J£^o]tK 

nfl £ 14a^r ^4 al^o] nVuf^ H ] 

Soflolji, £ 14b^ ^ A^. a>A>^ol ^S)^ 8/m z\}2 ti] ill ^ _ 

£ 14ctt ^ OVAf^ol 5fm ^afl^ ^3 Ulm^ol J7 _ s_ l4d^ 

^4 C J^^5L Tie), ^ 1.5//m ^ o] 3 ^ afl4 tilULaflolcK 

<112> £ Ua 6\] S.Xtffc X)l Hi JH^l^ alA^oll ^SlSl^ A>Zj t§ Aj- _0 S Aj s) ^- -f- 
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^ <§<*ofl cfl-g-^H <^#^ *\3. ifi^M 3*fl #7l oVa>^4 ^ 

#«fl ^^°) i^)7> sa^. *i]i yluz^i- «va> 2.= se^ ^>-^ 

<ii3> ^ > £ Hb ^ i 14c°fl £^1*1- ^ *fl3 u)M<$ 2] ^-fofl^r ^Va^o] fs[ <*) 

^ ^> <3<^H ^ ^o] 4^^S\o] ^-£o] A^Sj^ ^ 

<114> JE&tb, ^13 tiling* «Va> 2.= ti>A>-^jz)- 2. = ^. ^^A]^ nfl, ^Aj-ofl eg ^ 

^ ^#^vlH^°] s^l^ ^7H1 *1 nV -se^e yl-ir^ll ^ 

^Aj- £ «V^S)^] ^ ^-O]^ ^ O.Lf , ^-4 ££S 7)^ Aj-71 T^#SH1 

^7H1 ^-Bej-iE wi^-ofl ^ ^ ^a o v_£ 

<116> o) ^ * ( seb^e ujo. ^ ^ ofl^g £A -| 



67-28 



1020030016477 #^ 2003/4/7 

<H7> ZL&I^, nf<y=*V Hl^l*^ 4^- ^Aj^s-cnl cfl^V |3ff £}7l ^> 
r I 1 5 I 2t -f-*fl ^^^cf. 

<118> ^ 1^- tilJU^S.^ -*UH)S. z^ofl tfl-g-^H ^ 5L= 

M-EHlJL, S 2^ ^Al^l- 2]-z|oll tfl ofl^ S X| 

^4 2-^- ^1- ^^4. 

<H9> [X 1] 







WHITE 
(%) 


DARK 
(%) 


C/R 


White 




X 


Y 


: n|i,io)| 5 


8.4 


0.23 


36.5 


0.3271 


0.3779 


25.7 


B|iaoj| 6 


9.7 


0.23 


42.2 


0.3348 


0.3603 


14.7 


u\Mo\\ 7 


11.9 


0.3 


39.7 


0.3398 


0.3671 


15 


*\Mo\\ 8 


8.7 


0.2 


43.5 


0.3310 


0.3500 


16.6 


H|j2oj| 9 


9.3 


0.28 


33.2 


0.3280 


0.3574 


15 


^A]oi| 5 


8.1 


0.22 


36.8 


0.3192 


0.3448 


17.6 


-y*|<* 6 


8.1 


0.26 


31.2 


0.3147 


0.3320 


17.5 


^jA|oJ| 7 


7.6 


0.25 


30.4 


0.3121 


0.3255 


15.5 


i 8 


8.3 


.0.25 


33.2 


0.3006 


0.3321 


18.4 



<120> °)7]*\, Sj-ojE ^ t}a.o} u_Uf^(%)^ Efl^aii cfltl] aVAV-g^ , a\)^o] Jg-A> 

«V#(BaS04)ol ^r%^ nfl^| 100^.^ ^ nflcq a]-A>^-ol . 

<121> [K 2] 





-f-^ | 


(%) 


WHITE 
(Cd/m2) 


DARK 
(Cd/m 2 ) 


C/R 


Max. C/R 


White 


(%) 


X 


Y 


H|57o|| 5 


3.69 


72 


I 0.94 


76.6 


140 


0.3186 


0.3415 


26.8 


9 


7.78 


140.1 


133 


105.3- 


121.9 


0.3239 


0.333 


24.9 


1 10 


7.77 


144.3 


133 


108.5 


132.9 


0.3241 


0.3335 


25.3 


i ii 


7.78 


149.6 


187 


800 


90 


0.3322 


0.3393 


25.2 


ti|ia^| 12 


7.97 


154.4 


185 


835 


119.1 


0.3339 


0.3409 


25.6 


-M^MI 9 


7.25 


138.4 


099 


139.8 


143.7 


0.3199 


0.3313 


27.4 


*J*M 10 


7.55 


146.1 


17 


859 


184.1 


0.3244 


0.3353 


26.9 


^^Ml 11 j 


7.38 


143.1 


123 


116.3 


264.1 


0.3263 


0.3364 


27 


41 12 


6.8 


129.3 


085 


152.1 


230.2 


0.3236 


0.3353 


28 



67-29 



1020030016477 %^ «Ja}: 2003/4/7 

*M ^3}-* M-Efvflj7 ; Aj- 7 J 5. 2^ tilings- 34 ^Al^s. z|z|ofl cfl^-^>c^ OM^ 

#*14 ^4 2-^- -S-^l ^41- 44- 

<123> 444, tiliU^ 5 ^ ufoj HlA>-3= Jlf^ ofl^ ^A] ^ o] Jl ; ti)j]7<^ 6 

«1J2^] 6 xfl^l 9-b ^ IT0 ^4 u}A|— ^jz|-^ ofl^g K x\ Qx]^*] 4^4 
44 ^ 44 43*Rr 53-°^., &%^r nfl Al-71 4^1 aU}^ 3=:^ 

^4 ^^Hl 44^Hr 51*, -#4 Hli&ofl 7^r aVA>^jz)- ^4^^ol o.5^m 434^ 
53*. #4 alin^ 8 ^ aU}^ ^uzf^^o] 1.0/zm 444^ a o > 7 ] ui^^l aj- 

4^:4 ^-4 ^4 1.5f* 444^ 53* 44 44«. 

<124> ^ofl 5 ifl*] 8^. HO ^4 ti}A]-^a2}-^ 6fl ^ 5.4 ^ ofl A} 

4 4^# 2^4 ti}Afsj-J2|- O^bM^ %0_S., ^-^1 ^-7] A]Al^ 5 ^ tiVA]-^-^ -f-^ojo* 

°1 +0.5/zm ^^Hr ^-§-, #71 -e a] oil 6^ tiVA^sf ^nfojo^ol +i.o^m .2.4 ^SRr 

53*, #71 -ijAjafl 7 ^ 4444 3=aZ)-<3<*ol +3. 0//m ^.^^^ ^^- ( Aj-71 AjA^ 8 £r 

tiVAf^jif J= jzfcj^ol +5.0/M1 -2.4^4"cr 53* 44 44*^4. 
<125> #7]^ S. 1 ^ 5 2^1 44^, 4^ofl 6 vll^l 94- ^Hl 5 ifl*l 8<i 44^, # 

<H 1^* X4 ^Ol ^^Jlf O]^- ^Tj-g- ^ S Al ^JL^ 

4 44 O-Aff-^- ^-o]^ - o}nf. 

<126> ^-§1 , ^4 3.B.S] s\-o]^ ^r^oflA^ ^Js} ol^ ^ on^ *v 

^)7f -f^r^-* ^<y^ ^ ^4. #7l fl ^AHl 5 ifl^ 8 J4 Tj-O] tilA>^^ ojtL ofl 
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<127> ol^-oflA^ ^AH1« t^^H ^^*>^^1^, «fl^ 71^ -g-0)£) ^£ ^*>Tr 

<128> ol^ofl^ h].^ ^-ol ( i^ofl ^^^-i- tifl^>7l S^o 1 ^ 

°fl ^4^1 «?l^Kr cHl^l <3<*=-^ <^«l ofl^l cg^^. a o v 7 i 

<129> IT0 ti>A>-^4^ ^ &X\ afltg: aj-^ 

^ ^ ^ XI q-. 

<130> ^fV, AV7l IT0 ^S-fr aVAl-^4^ ofl^g S Al ^o^J ^7s}o) c 

efl^l ^^s]^ ^en^^l 7fl7ll- ^ ^o.°-S tiVA> Jl^-^- ^ ^ 51 cf. 
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[^3^8*1] 
13 t 1 * 1] 

71*; 

A 0 V 7l 7]* ^Ofl HJ-^O.^. ig^S} TjjolE eJ-O]^ ^O.^ ^O,^ 

4 ^"71 ^^.^ el-^l^S^-E^ <*l#* ±lSL^ -%7] ^S-±l *m°_3-l?-B\ o)Z*Q 

A o v 7l JELeflo] #^4 <a^^ £ 

#7) si- ± ^ $\°\] ^#=H 7><g^-g; «Khi5Kr «Vav ^^jf ^4^1 ?1 

°fl A i ^-71 -f-4 <^«o S «va>*^- o^efloi 7l*. 

I^T 1 * 2] 

-S-71 ^3 ^ 71* $H TflolJE ^nV; 

Ic-f^l^ AV 7 1 <3*H1 tfl-g-*H #71 i^^) dl7> 

oil ^SjJL, #71 ^4 ^crfofl tfl-§-^H ^"71 7l*# ^#Al7l^ -R-7l^<=m-; ^ 

#7l ^-71^^°]- ^c^l tg^a!, Aj. 7l c^o] #^-4 <g;g* a o V 7 ] ^ ^ o^l 

^3 c-1 i^-Sj-Ji, 
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3] 

*fl2*<Ml A o V 7l aVA>^^- 4V7I HVA> <g<*<>) 6\]7)o] q-Djxl ^1-71 ^ 
[^T 1 * 4] 

°1B ^ ^ 5V ; 

A oM TllolH %<£^ $H 3^3^, -8-71 =eflo] ^6\) c£^Q AJ-7] ^ ^ ^ 

#*l?l^r -B-71^^^-; £ 

#7"1 -8-71 ^^BJ-^ Aj-J=L cgcrf,- ^. 7l a> A> cg^ofl ^ ^o^nvo. ^ ^ 

<#7] 0VA>jg-0l a o V 7 ] ^7}. ;g<gnVcq A}a eg « ofl ^sjj^ ^ ti>A> <g ^ o) ofl^ 

<H3H 7m. 
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5] 

*114*<M1 &°H, #7) -#7] ^7} ^ 

[^T 1 * 6] 

*fll*<M] 9X°]*], ^7] 3[±. nfl ^"71 ti)]*I^ 3}<^ 

•gajM^I O^r JE#*>^ ^o]aV^- o^of <g^3*r ^ ^Kr o^oj 

[3^8" 7] 
8] 

^12 ^fl* £~ 4|3tei* t^I*^ Aj-jf 7l^; 

^7>Sq-, #7] i^^l =ello] cgTjs) 2}.^ ^^-34, #71 5}- 

4l ^ $H #71 7>9J^ tiVA>^i- ti_U|- ojQ^ #71 3= 

^ <3<3* ^^L, A o V 7] oJo4oll 3*Rr <8^4M #71 -f-a!f 
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^#3^1, #71 ^4 <3<*ofl cfl-§-^H *)H ^ls ^§#€ °Jj ^ 5L^-sRr ^>-¥4 

^ ofl^ a^i #*]. 
[3^*8- 9] 

#7l tiVA^ol A o V 7 ) s^ig-ol ^O] c -g-sH #71 &± 7^3± ^ o. 

10] 

^18*oH1 Sl^H, #7l ^4- cgo^ ^ ol^Kg. f4fo S ^^ISlJl, 

#7"1 aVA^o] #7] JfL^cq £o} <£w eg ^4 ^ ^ ol^^ *fl 2 ^ 

cgc*| # S-sfl a o V 7 1 ^ <£;g^ ^ S^lo S ^ aVA}-^^ on^ S X| 

#*1 • 

11] 

#71 e>-^- 7l^ #7] <5fl^#^r «H^}7l ^*fl #71 aU}^ ^ ^ ^ «j ^ tifl ^ 
#7l aVA^ol #7} 5±±_ ^^-4 ^Ejfe ^#£ #7l Hfl^^ 1 -^ SlU ^IH 

[3^* 12] 

^1111%H1 91°]*], 
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#7l E^«J « 0 >^ol tflef iQAl ^ 11A1 h o H£o] '-I 'oIji, 

A oM ei«J « 0 >^ol cfle^ !Al ^ 2^1 « 0 V^ol ^-fcfl^ • L-'o]^, 
#71 e-i«J wj-^ol tflef 12^1 #^0} ^-fofl^ •—•o] ^io s ^ uVA>-^- 

4*8 S^l #*1. 

13] 

#71 *}Jf 71^ #7l <^f-§: «fl^>7l $)f% *$-%<L3, *fll «fl%^ v 

#71 #^f 71^ #71 ^^^-g- an^>7l $m #71 *fll «J-^34^. tiltflo] ^2 « 0 > 
^O.^. e^J^ *fl2 tifl^o]-^- C-l ^Wl^H, Aj-7) *m afl^nVjzl. ^ 2 tifl^nH) o]^ av 7 i 

14] 

*)l8*cH #71 dl^Rr, 

*fl 1 »^SLS- TflolH afl^l^ *fl2 ^0.3. ^€ Hfl^d^l £]*fl ^ 

^^^1 ^^5li, #7l TIME afl^O^ti-Ei ^jolH ^^-3}-, AV 7 ) 

tifl^AS^-Ei <£#5} i^.^ #71 ^ 7J-21 ol^S^ol tifl 

*1€ ^efl^l ^-i- i^>Ji, 
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i^-*Rr ^oloVf o]^£]<^ ^^^Ji, a o v 7 ) ceflo] ^ofl o^s^ n^] 0 J 

15] 

*fl 1 «oH^^ ^€ 7fl°l2= afl^J-n]- *fl2 «<^.°3. wfl^Hl a)*fl ^ 

yH^d^-S-^Ei ±ii %l^4, ^-71 ^^s.^-e^ #3 °13s)<H «fl 

16] 

OJ ]^## ^^Rr SEtt ^#-8: 2}-^* ^#3H*H^ «1A>-^- 

^ #*H1 SU^i, 

^1 1 7]^:; 

*il i 7}$- ^oii *fli ^o^s. ^^=1 Til °1H yH^d^-^^-Ei TlMH e}-<y 

4 ^12 ^LSL^ Hfl^J 0,5.^-Ei dl^i ej-oloj] o)5fl ^o)£l^ 

<Hl ^£ ^7>; . 
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A o v 7) +3)^ ^-efl°J ^j^Y&I <3#€ 2M1 *d^; ^ 

^■71 2)-^ ^ $H *§#£H #7] 7>^^ tfVA><5>i- tiVA> eg 2f ^7] 

*1. 

17] 

<$7] ifl^J ^ 2fll 71^: ^ofl ^flolE ;£<£nj-; 

A cM ifl^J i^o] ceflol AV 7 ) <3<*ofl Cfl^-^ -Al-71 

^7>^ Jflofl ^^JL, <$7] ^ <£*H cfl-g-^H #7) 71^ -fM 

3^-4 ^^^i, #7l ^M^^ $h ^sq^, 

A oM st-i ^§#sl 3 if-sl-ji, 

#71 ^}^o] Aj-71 ^7_> ^^°1-S1 ^ ^ # #71 «VA> ^ ofl cfl-§-^ eg <^ 
#€ ^ Hj-Al--^^^ ofl^ ^ ^1. 

18] 

*lll6ofl 91°]*], 
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4 cfl-g-*}^ ^"71 XI l ^jit}^ ^£ xl 2 *M|S ^Ajs} AflsJ-^l- 

— — j 

#7l ^71 XI 1 ^15. *§Aj£ ^"71 aVA>^j^^ X)l 7] ol^ 

€ ^^jI. ^-71 XI 2 ^S^M- ^. 7 | aVA}^^ xi 2 7^5. o] 

19] 

xii8* 0 Hi sa^^i, 

#71 <^#-g- tifl^|-7l ^*fl ^a>^ °h xi l «o v ^5- e-^j^ xi l nflW; 

^71 aj^-g; Hfl**>7l ^«fl #7] $H a o v 7 i xi 1 XI 2 nJ" 

^JLS XI 2 Hfl^-g- c] 

^71 <^#£: #7l XI 1 Hfl^Sj- X| 2 WflD=^Hl 3LS.X] q<X^ Wfl^^ 

^ilS. ti_U>-J= J!}-^ Ofl^ IA ] 

20] 

XI 1 7]*; 

A o v 7l XI 1 7}Q Jflofl XI 1 ^aJ€ t)HB &K14 XI 2 
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^"4 ^d^-S.^] <?§#^1 ^SL^ ^-4, #7l ^°L^ o)Z3 

#7l ifl^ ^7} ^ 7l^r $H ^ € XHh 

<#7l i^l^i ^7}^ ^eflo] *l^-g- ^l^A^ av 7 ) c^o] ^^.oii o^sqji, # 

^-71 ^ s}-^ ^ ^^sIji, #7j ^4 <g<*H} tfl-§- 

#71 ^ $H ^^£](>| ti>A> cg^Hf ^32). ^-g; ^SJ-jL, s&7) »YX\- <^<* 

£| ofl^l^Bl ^ <g<^ ^-71 ^O.^. o^^o] 4V7] ^q-^ HVA}^ 

* ^*Rr a>A>--^^ ofl^ K x\ ^ 
[^^* 21] 

^1 2 7]^;; ^ 

tfl-g-^H #71 *fll ^lJicfb ^12 Aflgj.^- 23 

#7l #71 A]l *f-V\]3. #71 alA}^;^ ^! t]^^_ o)Zl 

€ ^*H] #^l£l^L, #7l A}2 ^1^. ^Aj^ ^^fi)- AV 7 j av^oil-o) ^ 2 7^^^ ol 

3*1 ^TVofl #A]^ ^-1- S-^O.^. 15} ±t aVAf-^Jlf^ ofl^ £A ) 
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22] 

*))20%M] 9X^, $Hfe *)U «o v ^S. e^J^ *fll afl^^v; ^ 

a> 7 ) on^^ # 7 1 *fll iW3i.:nj. ^]2 aflt^i ^LS^M^i^ afl^s)^ 3* 

23] 

^^^5L-^Ei 0* S#*Rr ^01^3. cj^s^ ^ a^lo^ ^ ti>A>- 

13 t 1 ^ 24] 

^1]20%H1 $a°H, ^"71 5}-^: TIME yfl^o} ^^^^4 ^-7] ^^.^ 
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